
| I , l I L I
I

UNCLASSIFIED

AD 412769

DEFENSE DOCUMENTATION CENTER
FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. AlEXANDRIA. VIRGINIA

0
U.NCLASSI[FIED



M )ICE: Wen govenrmnt or othar Lzowd ugc, spec!1ficatione or other data are used for any muWrlseother than ia connection with & definitely related
goverment pr~cureent Operation, the U. S.
Government thereby incurs no responsibility, nor wayobligation 'hatsoever; and the fact that the Govern-ment mey kave formlated, fUrnished, or in any waysupplied the said drawings, specifications, cr otherdata is not to be regarded bj iplication or other-vibe as in any manner licensing the holder or anyother person or corporation, or conveylir any reights
or permission to manufacture, uae or sell enpatented invention thax, my i any way be related
thereto.



U. S. NAVAL APPLIED SCIENCE LABM'. r,"'RY
NAVAL BASE, Mh(UKLYN 1, NEI: Y,1 ,l

9370:JZl.:im
I-ab. Project 4759-14

2 2AU G1963

1 rom: Comuanding Officer and Director, U. S. N:'vil Applied Science Laborntory
1. u Distribution List

WO dubJ: Patrol Craft (Hydrofoil), 'P0-I, Cavitation erosion resistant coating
iL P applied to foils, struts, flaps and rud'-rs, Condition after static

immersion for four month period. SF 0 •-13-Ui, Task 0906.- Bureau of
"c • Ships Identification No. 14-906-1

g €def: (a) NAVSHIPYDMYK ltr 9370:JZL:nr, Lab. Proj.:t 4759-14, Progress Report 11
I-- of 27 Mar 1963

(b) BUS•IPS ltr SF 013-13-01, Ser 634CU->!i of 7 May 1962
c() FOIECON btwn P. M. Sias (SUPSHIIPS, U',.1, Seattle, Code 252) and

J, Z. Lichtman, (MATLAB, Code 9370) nf 14 Dec 1962
(d) FONECON btvn J. Z. Lichtman (MAT.AB,. (ode 9370) And P. M. Sias

(SUPShIPS, MLN, Seattle, Code 252) of 17 Dec 1962
(e) Spec MIL-P-22298(SHIPS). Paint, Black, Polyisobutylene
(f) Spec NIL-F-22299(SIIIFS). Paint, Anti-fouling, Polyisobutylene

I. Introduction. The Applied Science Labcratory has developed an ambient curing
neoprene AD20 cavitation erosion resistant coating, formulation ML-C570
as authorized under reference (a). Thi; coating was applied to the tol~s,
struts, flaps and rudders of the PCH-1 as described in reference 1(b), during
the period of 11 June to 16 August 1962. The time required to coat individual
structures was 4 to 6 days. From tho date of launching (17 August 1962) to
14 December 1962 whoqn the boat was drydocked at the Tacoma Boattbuilding Lpmpany,

S132 Situam Naterway, Tacoma 2, Washington, the bc-at was water-borne at the
J. M. Martinac Shipbuilding Corporation, 1501 East D Street, Tacoma 2, Washington.
The water at this location is fresh to brackish and contains little industrial
waste, so that a degree of fouling could develop bn underwater surfaces.

> 2. On the occasion of reference (c) it was reported that a preliminary inspection
of the neoprene-coated areas revealed blistering and peeling af the coautng in
undefined areas. It was -'equestid that a Laboratory engineer inspect thd coating
to evaluate its contitton; determine the suitability of the cocting for con-
tinued service and need for rcpairs of the coating; and to supervise such repairs
prior to undocking. On the occasion of referei,ce (d) it was indicated that
J. Z, Lichtman, Laboratory engineer, would he in Tacomp on 19, 20 and
21 December to carry out the above inspection and evaluation 6f the nenprene
coating and supervise repairs of the coating.

It 3. Condition of coating. Inspection ef the neoprene costing on the foils,
struts, rudders and flaps on 19 December 1961 revealed the following condi-
tions:

*Applied Science Laboratory as of 1 July M%3; fornerly Materiel Labornto-y,
New York Naval Shipyard.
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a. Azeaos with no defects. Approximately 80% of the areas coated
(approximately 800 sq. ft.) showed no damage or defects in the coating.

b. Ar"a• •howing peeling. Approximately lS of the areas coated showed
poe!ing of the coating between the outermost ply (consisting of five coats,
4 ails thick tctal) and the inner plies. The last coats comprising the outer-
most ply on the aft struts had been applied on 16 August preceding the date
of launching on 17 August 1962. The plies below the last one were intact
and showed no separation or blistering. The areas showing outerply peeling
included:

(1) Aft strut starboard inboard and outboard from strut-nacelle joint
to 2 feet above joint.

(2) Aft strut port inboard from strut-nacelle joint to 2 feet above
joint.

(3) Forward foil, starboard and port, upper surfaces.

(4) Forward port flap, upper surface.

c. Areas showing blisterinp. A-wroxiuately 5% of the coating area
showed scattered blistering in the conting, the distance between blisters
varying from 1/2 ine1 to 1 Zoot. The diameter of the blisters varied from
1/8 to 3/8 inch. The blisters projected 1/16 inch or less above the coating
surface. The blisters near the outer surface were soft because of the
thinness of the file enclosing the blister, while blisters away from the
outer surface were firmer because of the higher coating thickness enclosing
the blister. The areas showing blisters included:

(1) Forward foil, port, upper surface.

(2) Forward flaps, port and starboard, upper surface.

(3) Upper rudder, starboard side.

(4) Aft foil, btarboard and port, tru per side.

(5) Starboard nacelle, forward area.

(6) Aft foil, port flap, upper surface.

d. Areas shoving impact damage. Impact damage of the coating to the
base moeal was shown in the following areas and was caused by the indicated
occurrences:

(1) Upper rudder, trailine edge. Caused by impact of rudder with
the strut well when the foil-strut assembly was retracted while the rudder
was not in the center position.

(2) Lower rudder, upper trailing edge. Caused by impact with flap
at extrome position of rudder because of interference.
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(3) Aft foil, starboard upper outboard edge. Impact of falling
object during launching caused cutting of coating because of sharp edge
of foil at this location.

4. Occurrence of fooling. When the PCINIl was drydocked on 14 December,
atteerhmsat of barnacles, tube worms and grasses to the neoprene coating
was observed. The organisms and grasses were sloughed off easily by hand,
and when the coating was examined on 19 December, it was found to be mostly
clean of sany fooling organisms.

S. Repairs made to costing:

a. Areas showing peeling of the uppermost ply. The poorly bonded plies
were cut at the margins where good adhesion to the underplies existed, to
remove any loosely hanging coating. The margins were skived, and faired in
by sanding with fine grain abrasive finishinp paper, to rove abrupt transi.
tiems. The faired margins were wetted with toluene and coated with several
coats of the accelerated ML.CS70 coating material to provide a smooth transi-
tion at this margin without loose edges. Because the thickness of the intact
coating below the loosened ply was "reater than 30 ails, the intact coating
was recoated only at the skived margin.

b. Areas showing blistering. 4o repairs were made to the scattered
blistered areas as there was no indication of coating weakness or degradation
impairing erosion resistance of the coating. Also, the surface of the coat-
ing was smoth despite the slight variation of the coating profile In the
region of the blisters.

c. Areas showing impact damage of the coating. Before rocoating of
iac-damaged areas of the coatings, sharp edges of the structures were

rewadd off to approximately 1/8 in. radius minimum. The lower rudder was
also cut back at the upper corner to prevent contact with the flaps during
*operatiom. The coating was skived at the margin of a damaged area, where
no separation to the base metal was shown. The bare metal was disk groimd
and degroased with trichioroethylene. This metal was then primed with
Fev Is. 117 pretreatment primer sad coated with I coat of Bostik 1007.
The aqijcent skived coating was made tacky with to~uaee and the entire Patch
are was recoated with accelerated ML-C570 coating material to a total dry
file thickness of 30 to 40 ails (25 coats). The structures being rocoted
were opclosed by wood and polyethylene ftilm aneas tngrs In which Infrared
heat lamps wae" placed, or to whtich hot air heaters were ducted to maintain
an air toqerature in the enclosue" of 80-9SF while the outside atmospheric
teooe@atune was 45-SOF. The enclosures alsa served to maintain a low relative
humidity In the vicinity of the coating and to accelerate the drying and cure
of the cedting.

6. In sumary:

a. About 80% of the areas of the PCH1- coated with the NL-C570 nieoprene
Coating sho wedn visible defects after immersion In brackish water for four
months, as Indicated in paragraph 3.a.
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h. Ar.roximately 15% of the coated areas showed neelinp of the coating
between the outermost ply and the inner plies, as described in parairaph 3.h.

e. Approximately 5% of the coated areas showed scattered blistering in
the coatinp, as described in 9&7agraph 3.c.

d. Tie neoprene coating showed imnact damape in several isolated edge
areas, as described in naragraph 3.d.

e. Only moderate attachment of foulino or-P.nisms occurred durine the
imrsion period, and this foulin' could he sloumhed off readily by hand,
as indicated in pararraph 4.

f. Appropriate renairs were made to t0e dia.ucd areas of the coating as
inuicated in paragraph Sa and c.

7. Conclusions:

a, It is considered that apolication of t'ic ",!L-CS70 coating in accordance
with instructions of reference (a), includine a.leuate solvation between plies
to Achi-ve adepiate nly-to-nly bond strenegth, will result in a coatinp free of
peeling. An increase in the nost-annlication dry tire Prior to submersion
from I day (as indicated in naravrenh !.h.) to 7 4ays (as indicated in refer.
ence (a), niclosure 2, section e (1)), would also contribute to orevention of
peelinc.

h. To minimize imnact damvae of the coating, all edges of the structure
to 6e coated should be rounded to a mininum radium of 1/8 inch.

c. Although the attachment of fou!ing organisms was relatively weak as
indica ed in parai.raph 4, the coating dloes notpoeee :.nherent anti-fouling
properties which would prevent nny organism attachment.

8. Future studies and insiiections:

a. Laboratory investigations are underway to determine the causes of the
observed blisterine of the •W-C57O coatinp. In these investigations, the
effects of discc- tinu-ties in the setal pretreatment and aidhesive coats, and
in the toluene wash films between coatiný plies, will he determined. Other
factors, including thorou.hness of mixinq of the coating base and accelerator
-omponents, and cleanlinesa of the substrate, will also be stuaied.

b. Modification of the NL-CS.70 coating system to irclude anti-fculing
components, and also the apn. ication of antl-toulinp coatings over the
NIL-CS70 coasting, are beino, investigate.A to provw ie anti-fouling properties
to the coatinp system. Prelimiarv results , 'o- &-oc hand strength between
the ML-CS70 coating and Forilas- 133 and 134 .,-. ;_n g pa ints, r- ftreces
(e) and (f) brush anplied to the IL-CS7n coatinq. Althouvh the 133 and 134
coatings are not as cavitation-ermsion resistant as the 'IL-CS7? coatingthey
may be expected to provide anti-foulinq orotecticn under the more critical
dockside neriods. Cavitation erosi-n under flyin* conditions may ye exnected
to result in only localized removal -)f the 133 and 134 coatings, with retention
of fouling protection to the maior e!.tstomer-coate0 area.
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C. The 'IL-C570 coatinf will be insrected durinp ship's trials to
determine its behavior under operatinp conditions. The ship's trials
vee scheduled to coimence during %larch 1963.

Distribution List 4
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